DNA shuffling of cytochromes P450 for indigoid pigment production.
DNA family shuffling is a powerful method of directed evolution applied for the generation of novel enzymes with the aim of improving their existing features or creating completely new enzyme properties. This method of evolution in vitro requires parental sequences containing a high level of sequence similarity, such as is found in family members of cytochrome P450 enzymes. Cytochromes P450 (P450s or CYPs) are capable of catalyzing a variety of chemical reactions and generating a wide range of products including dye production (e.g., pigments indigo and indirubin). Application of the method of DNA family shuffling described here has enabled us to create novel P450 enzymes and to further extend the capacity of P450 to oxidize indole, leading to pigment formation.